Three-input logic gates with potential applications for neuronal imaging.
Convenient methods for the direct visualization of neurotransmitter trafficking would bolster investigations into the development of neurodegenerative diseases. Here, tunable fluorescent molecular logic gates with applications to neuronal imaging have been developed. The three-input AND molecular logic gates are based on the coumarin-3-aldehyde scaffold and designed to give a turn-on fluorescence response upon the corelease of glutamate and zinc from secretory vesicles via exocytosis. Spectroscopic studies reveal an 11-fold fluorescence enhancement under conditions mimicking exocytosis. Methylation of the scaffold was used to optimize the spectral profile of the sensors toward desired excitation wavelengths. A binding study that elucidates the sensor-analyte interactions is presented. These sensors serve as a proof-of-concept toward the direct imaging of neurotransmitters released upon exocytosis using fluorescent molecular logic gates.